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BACKGROUND OF THE INVENTION 

This invention relates generally to mouthguards and, more particularly to a 
mouthguard which is retained in position by the muscles of the lips and cheeks and 
5 produces no gag reflex. It is designed to fit comfortably over orthodontic appliances 
or to fit over the teeth naturally without orthodontic appliances of both maxillary and 
mandibular arches. 

The prior art includes U.S. Patent No. 2,590,1 18 to Oddo which discloses a 
mouthpiece having upper and lower channels for the teeth and pivotal front portions 

10 of the guard to permit opening of the mouth. 

U.S. Patent No. 4,114,614 to Kesling, discloses a mouthguard appliance 
comprising a pair of allochiral arch shaped members hingedly connected together and 
made of a resilient material. The hinge permits folding of the arch shaped members 
together to retain the members in place on the arches. The teeth contact a plurality of 

1 5 ridges to hold the mouthguard in position. 

Various other mouthguards have been proposed; some by the inventor of this 
patent. For instance, in U.S. Patent No. 5,447,168, which is incorporated by reference 
herein, the present inventor discloses a mouthguard which is simple, comfortable, 
does not join across the rear of the mouth, and may include an anterior aperture to 

20 facilitate breathing. The mouthguard is retained in position by the muscles of the lips 
and cheeks and protects the teeth of the wearer without inducing gagging - a problem 
with many other mouthguards. It also protects lips from impacting on the teeth or 
orthodontic appliances in the event of facial trauma. It further protects the 
temporomandibular joint (TMJ). 

25 While mouthguards of the type disclosed in the inventor's prior patent have 

been commercialized and work well in practice, they were particularly designed for 
orthodontic applications where the braces themselves help support and protect the 
teeth by providing a splinting action. For non-orthodontic applications in which the 
wearer does not have braces, there is a need for a mouthguard having the benefits and 

30 advantage of the general type disclosed in U.S. Patent No. 5,447,168, but which is of 
a stronger design providing even more protection for the wearer's teeth. 
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SUMMARY OF THE INVENTION 

This invention meets the above need, while avoiding the disadvantages and 
drawbacks of the prior art by providing a mouthguard that is simple, comfortable, and 
5 protects the teeth including some or all of the anterior teeth without inducing gagging. 
The invention includes a bite tab that provides added protection to the front teeth - it 
provides increased protection from trauma and helps prevent the teeth from grinding 
together. A stress-breaking split may be inserted in the anterior portion of the bite tab 
to help maintain its flexibility. The split may enhance the mouthguard' s ability to 

10 adapt to any arch width size so that no adjustments such as boiling or trimming are 
required. Thus, no time consuming preparations are needed prior to using the 
mouthguard - it is ready to wear. The mouthguard of the invention thus provides 
protection to the teeth, lips, gums, and TMJ while helping to eliminate the gagging 
caused by other mouthguards. It provides these safety features, and at the same time 

15 is convenient, simple to use, and inexpensive. 

In particular, the invention accomplishes one or more of these benefits or 
advantages by providing a mouthguard for insertion into a wearer's mouth to protect 
the wearer's teeth and temporomandibular joint from trauma. The mouthguard may 
be a generally curved, flexible member that includes a central portion for protecting 

20 the wearer's anterior teeth and two end members each extending rearwardly from the 
central portion for protecting the wearer's posterior teeth. The flexible member may 
have a front surface adjacent the wearer's lips and cheeks, a rear surface adjacent the 
wearer's anterior and posterior teeth when the mouthguard is inserted into the wearer's 
mouth, and a thickness defined by the distance between the front and rear surfaces. A 

25 first groove may extend into one of said front and rear surfaces a predetermined depth 
less than the thickness of said flexible member, the groove defining a first hinge 
permitting flexing of a portion of the flexible member about the hinge to conform to 
the wearer's mouth. A bite tab may be utilized that projects inwardly from the central 
portion and the end members, and is adapted to be engaged by at least one of the 

30 wearer's anterior teeth and one of the wearer's posterior teeth. 
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According to another aspect of the invention, a mouthguard may have a frame 
member adapted to fit into the mouth of a wearer, wherein the frame member has an 
outwardly facing front surface, an inwardly facing rear surface, a central portion and 
end portions extending from the central portion. A bite tab may be provided that is 
adapted to engage at least a portion of both the top and bottom teeth of the wearer. 
The bite tab may extend inwardly from the central portion of the frame and be 
positioned so to engage at least a portion of the front teeth of the wearer when the jaw 
of the wearer's mouth is closed. A division separating said bite tab into two sections 
providing the bite tab with additional flexibility may also be utilized. The division 
may be an opening that forms a partial split or a complete split, such as a narrow 
opening, between bite tab sections. Multiple divisions may be provided in the 
anterior and/or posterior portions of the bite tab sections. 

According to yet another aspect of the invention, a mouthguard may have a 
flexible means for protecting a wearer's lips and teeth from trauma. The flexible 
means may be adapted to be disposed between the inside of the lips and outside of the 
teeth of a wearer. The mouthguard may also include a means for engaging at least 
some of both the anterior and posterior teeth of a wearer of the mouthguard. The 
means for engaging the teeth may include means for adding flexibility to the anterior 
and posterior teeth engaging means. 

DESCRIPTION OF THE DRAWINGS 

The above and other objects and advantages of this invention may be more 
clearly seen when viewed in conjunction with the accompanying drawings wherein: 

FIG. 1 is a front perspective view of a first embodiment of a mouthguard 
constructed according to the principles of the invention; 

FIG. 2 is a rear view of the first embodiment of the invention with a curved 
frame element stretched out into a vertical plane; 

FIG. 3 is a top view of the first embodiment of the invention; 

FIG. 4 is a front view of a second embodiment of the invention; 
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FIG-. 5 is a rear perspective view of the second embodiment of the invention; 

and 

FIG. 6 is a top view of the second embodiment of the invention. 

5 DETAILED DESCRIPTION OF THE INVENTION 

Two different mouthguard designs are illustrated in FIGS. 1-6. Figures 1-3 
illustrate a first embodiment of the invention. Figures 4-6 illustrate a second 
embodiment of the invention. These two mouthguards are merely examples of how 
one of ordinary skill in the art could implement the invention, and are not the only 
10 examples falling within the scope of the invention. Where applicable, the same 

reference numerals are used to illustrate the features of both embodiments (i.e., FIGS. 
1-3 and FIGS. 4-6). 

Referring now to the drawings, the mouthguard 10 has a curved frame 
member 1 1 which fits against the inside of the lips, cheeks and outside of teeth. The 

15 curvature is designed to accommodate the contour of the user's mouth. In the first 

embodiment shown in FIG. 1, the mouthpiece includes two or more apertures 13a and 
13b which facilitate breathing with the mouthpiece in place. A pair of rectangular 
apertures are shown with a portion 14 of the frame 1 1 separating the apertures. In the 
alternative, a single aperture or a plurality of apertures could be used to provide an 

20 opening for breathing. A single aperture 130 is illustrated in the second embodiment, 
shown in FIGS. 4 and 5. The frame member 1 1 includes two enlarged curved end 
members 16a and 16b which join at central recessed slots 17a and 17b. The slots 17a 
and 17b are designed to provide additional comfort for the user of the mouthguard 10. 

In the first embodiment (shown in FIGS. 1-3), the rear portion of the 
25 mouthguard includes projecting elements 1 8a and 1 8b which may extend inwardly at 
a suitable angle, such as a right angle, from the rear surface of frame 11. Elements 
18a and 18b may be positioned above or below the apertures. The inwardly 
projecting elements 18a and 18b are located above the apertures 13a and 13b of the 
first embodiment, and are located just above aperture 130 of the second embodiment 
30 (FIGS. 4-6). The inwardly projecting elements 18a and 18b include posterior portions 
and anterior portions shown generally at reference letters P and A of FIGS. 3 and 6, 
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respectively. The posterior and anterior portions of each inwardly projecting element 
are illustrated as having the same thickness (for instance, approximately 4.25 mm. 
thick). However, the thickness of each portion can vary. The anterior portion of each 
inwardly projecting element could be thinner than the corresponding posterior 
5 portion, or vice- versa. For example, the anterior portion could be approximately 2 
mm. thick and the corresponding posterior portion could be approximately 4.25 mm. 
thick. The posterior portions of elements 18a and 18b are adapted to engage some or 
all of the posterior teeth of a person wearing the mouthguard. The anterior portions of 
elements 18a and 18b are adapted to engage at least a portion of one of a user's two 
1 0 front teeth (either one of the top two or bottom two front teeth). The inwardly 

projecting elements 18a and 18b shown in FIGS. 1-6 together are designed to engage 
at least a portion of all of the teeth of a person wearing the mouthguard 10. However, 
these inwardly projecting elements could engage less than all of the teeth. 

A split 30 may be provided to separate the anterior portions of elements 18a 
15 and 18b. The split 30 is illustrated in FIGS. 2-3 and 5-6 as a slit (i.e., a long, narrow 
opening) located between the recessed slots 17a and 17b of the frame member 11, but, 
of course, could take other forms recognized by those skilled in the art, some of which 
are described below. Moreover, the split 30 could be eliminated and the anterior 
portions could be connected - either integrally or otherwise - but in most designs it is 
20 preferable to have a split 30 of about 1 millimeter in width. The split 30 provides a 
number of benefits. For instance, split 30 acts as a stress breaking component that 
adds flexibility to the inwardly projecting elements. The added flexibility may help 
eliminate the need to heat set or trim the mouthguard prior to use to conform to an 
individual wearer's teeth (as in some conventional mouthguards). 

25 Various modifications to the split 30 and inwardly projecting elements 18a 

and 18b are possible. For instance, depending upon the desired performance 
characteristics of the mouthguard, the split 30 could be widened, narrowed, or even 
moved. Although the split 30 is illustrated as a complete split, (i.e., the ends of the 
anterior portions of the inwardly projecting elements 18a and 18b are not directly 

30 connected), the split could be only a partial or a substantial split, such as a reduced 
thickness portion forming a flexible hinge. Moreover, additional splits can be used. 
One, two, three, four or more splits of various sizes can be inserted in any of the 
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anterior or posterior portions of the inwardly projecting elements 1 8a and 1 8b. The 
dotted line shown in FIG. 6, labeled with the letter S, illustrates but one example of a 
location where an additional split could be inserted. Furthermore, the posterior and 
anterior portions of each inwardly projecting element 18a and 18b are illustrated as 
5 being integrally formed with one another. However, the posterior and anterior 
portions could be separate pieces having a split between them; or they could be 
separately formed pieces that are connected together. 

The mouthguard 10 lays against the outer surface of the teeth which grasp 
both sides of the inwardly projecting elements 18a and 18b. This provides protection 

10 to the temporomandibular joint (TMJ), the anterior teeth, and the posterior teeth 
against straight-on blows. The curved end members 16a and 16b may have 
horizontally running flexible grooves (joints), functioning as hinges 19a-d, which 
allow the muscles in the cheek to press the extensions 12a, 12b, 12c, 12d close to the 
bone for better retention and comfort. In the first embodiment shown in FIGS. 1-3, 

1 5 flexible grooves 1 9a-d are provided on the rear surface of end sections 1 6a and 1 6b. 
As shown in FIG. 4, flexible grooves 190a-d can also be placed along the front 
surface of the curved end sections 16a and 16b to provide the extensions 12a, 12b, 
12c, and 12d with added flexibility. Of course, the flexible grooves could be provided 
solely on the front surface of the mouthguard. With the teeth engaged from both sides 

20 of the inwardly projecting elements, the teeth are prevented from clashing together 

and the wearer is protected from TMJ. The mouthguard is retained by the muscles of 
the lips and cheek and causes no gag reflex and is simple, comfortable and protective. 

The lengthwise horizontal grooves 19a, 19b, 19c, 19d (and the grooves 190a-d 
in the second embodiment) on each side of the posterior extensions provide flexibility 
25 particularly during insertion of the mouthguard 10. The flexible mouthguard is also 
normally in a curved position to permit ease of installation in the user's mouth. If 
desired, a helmet strap attachment 20 can be molded to the central portion 14 of the 
outer frame element, as shown schematically in FIG. 1 and in FIG. 4. 

In an alternative design to these mouthguards shown in FIGS. 1-6, the frame 
30 1 1 as shown in the figures could be altered so that the alternative frame is merely a 
portion of frame 11. This alternative frame would be the equivalent of either the 
portions of frame 1 1 (shown in FIGS. 2 and 4) that are just above or below the 
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inwardly projecting elements 18a and 18b. The resulting mouthguard can thus 
conceptually be viewed as either of the mouthguards shown in FIGS. 1-6 having been 
cut just above or below the inwardly projecting elements 18a and 18b. 

The mouthguard protects the lips against impact trauma. The mouthguard 10 
also protects the teeth from trauma and clashing together or grinding and protects the 
TMJ from traumas due to a blow to the mandible. 

While the invention has been explained by a detailed description of certain 
specific embodiments, it is understood that various modifications and substitutions 
can be made in any of them within the scope of the appended claims, which are 
intended also to include equivalents of such embodiments. 
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